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Siro Kurita* : Cytotaxonomy of Japanese Coniogramme Fee** 

(PI. IV & V) 

The genus Coniogramme is mainly distributed in subtropic regions of nor¬ 
thern hemisphere. In Japan there have been two species with one variety of 
the genus, C. intermedia Hieron. and C. japonica (Thunb.) Diels with var. 
Fauriei (Hieron.) Tagawa. The first cytological studies on Coniogramme were 
made by Manton and Sledge (1954). They reported the chromosome number of 
two species, C. sera Fee (=C. fraxinea sensu Bedd.) from Ceylon and C. japonica 
(Thunb.) Diels grown at Kew, whose native origin was unknown. The former’s 
chromosome number is 2n=cal20 and the latter’s is n= 60. According to 
their results, they concluded that the basic chromosome number of Coniogramme 
is certainly 30. This conclusion has been confirmed by Mehra and Verma (1960) 
and Mehra (1961), who studied many species of the genus from Eastern Himalayas. 

In the present investigations, I have examined three taxa of Japanese 
Coniogramme. The gametic chromosome numbers were counted at the first 
meiotic division of spore mother cells, which were fixed in 1:3 acetic-alcohol 
for about 24 hours or more. Preparations were made after Manton’s method 
(Manton, 1950). While the somatic chromosome numbers were counted at the 
mitotic divisions of root-tip cells. Root-tips were immersed into the solution of 
0.002 mol. 8-Hydroxyquinoline for 12 hours and fixed in 1 : 3 acetic-alcohol for 
about 12 hours. The materials were dehydrated in 1/10 N-HG1, keeping 60°G 
for 3 hours. Their preparations were made by squash method. 

Coniogramme intermedia Hieron. 

Materials were collected at Mitsumine, Saitama Pref., Mt. Amagi and Mt. 
Ogasa, Shizuoka Pref. Exactly 60 bivalent chromosomes were counted at 
diakinesis as shown in PI. IV, 1 and in Fig. 1. Meiosis of the materials 
are completely normal and 16 spore mother cells in each sporangium give rise 
to 64 tetrahedral spores (PI. IV, 3). These spores are normal and 
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chiba. 

** Contributions from Laboratory of Phylogeneiic Botany, No. 13. 


— 10 



February 1963 


Journ. Jap. Bot. Vol. 38 No. 2 


43 


develop into normal gametophytes with both sexual organs, antheridia and 
archegonia. On the other hand, I found approximately 120 chromosomes at the 
metaphase of mitosis of root-tip cells (PL IV, 2 and Fig. 2). Mehra (1961) 
studied three species of the C. intermedia complex from Eastern Himalayas, 
and revealed the basic chromosome number of 30, and confirmed that all of those 
species are sexual diploid as shown in Tab. 1. I believed, therefore, the present 
species is a sexual tetraploid. 
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Fig. 1. C. intermedia , n=60. 



Fig. 2. 120 chromosomes in a root-tip 

cell of C. intermedia. 


Coniogramme japonica (Thunb.) Diels. 

Examined materials were collected at Mt. Ogasa and Mt. Amagi, Shizuoka 
Pref. The preparations, from which chromosome number was counted, were 
made by aceto-carmine squash method. Sixty bivalent chromosomes were 
undoubtedly observed in late diakinesis (PI. V, 4 and Fig. 3). According to 
many observations of various phases of meiotic division, the present species seems 
to have perfectly normal alternation of nuclear phase. I confirmed also that 
the present species has 16 spore mother cells in each sporangium containing 64 
tetrahedral spores, which develop into normal prothallia. Manton and Sledge 
(1954) who previously studied this species also reported the gametic chromosome 
number of 60. 

Coniogramme japonica (Thunb.) Diels var. Fauriei (Hieron.) Tagawa. 

This variety is somewhat rarer than other two species. Materials which 
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were used in this study were collected at Ohbora 
valley, Shizuoka Pref., in summer of 1960 and 
they were cultivated in my garden. Gytological 
studies were performed next year and I found 
that the present species has abnormal process in 
meiosis as it was evident from a study of spo- 
rogenesis, namely the present variety has 16 spore 
mother cells in each sporangium, but they never 
produce normal spores. At the first meiotic 
metaphase, very diversified chromosome numbers 
have been observed. In some spore mother cells 
approximately 90 chromosomes were counted, and 
those consist of capable 30 larger chromosomes 
and capable 60 smaller chromosomes (PI. V, 
5 and Fig. 4). While in almost all of spore 
mother cells, approximately 120 chromosomes 
were observed (Fig. 5). Normal separation of 
chromosomes at anaphase I and second meiotic 
division, however, have never occurred so far as 
the materials examined at the present investiga¬ 
tion are concerned. Mostly these chromosomes 
stick and change into a chromosome clump of 
irregular form. Ultimately such chromosome 
clump, or nucleus, die away and show no 
indications of cytokinesis. Therefore only sixteen 
spherical and abortive spores are formed (PI. 
V, 6 ). In some cases, however, chromosomes 
which form equatorial plate separate into 2 
or 3 groups, each of which organizes a nucleus 
(or a micronucleus), and these unclei often fuse 
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cell of C. japonica var. Fauriei. ( or a micronucleus), and these unclei often fuse 
Almost all chromosomes may be 

univalents. with one another and organize one or two chromo¬ 

some clumps. This fusing process looks like a figure of one stage of amitotic 
division as shown in (PI. V, 7). Such spore mother cells give rise to 
dyads or triads (PI. V, 8 and 9), all of which are also abortive. Unfor¬ 
tunately, I have no chance to observe the first prophase of meiosis in detail, 
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therefore I hesitate to affirm either both bivalents (from 0 to 30) and univalents 
(from 60 to 120) present or not in this species. But the chromosome constitution 
(karyotype) of (0-30 11 + 60-120 I) seems to be almost certain, because ap¬ 
proximately 120 chromosomes have been counted in root-tip cells of the present 
species. This fact suggests that this variety is either a tetraploid hybrid 
between two different allo-tetraploid species or a tetraploid of structural hybrid. 
The former case, however, may have much probability. 


Tab. 1 . Chromosome numbers of Coniogramme F 6 e. 


Species 

Chromosome 

numbers 

Worker 

Locality 

C. sera F£e 

2n=120 

Manton & Sledge 
(1954) 

Ceylon 

C. affinis Hieron. 

n=-30 

Mehra & Verma 
(1960) 

Eastern 

Himalayas 

C. caudata (Wall.) Ching 

o 

CO 

II 

s 

Verma (1961) 

— 

C. fraxinea (Don) Diels 

o 

CO 

II 

£ 

— 

— 

—var. denticuloserrulata 

Hieron. 

n=60 

— 

— 

—var. denticuloserrulata 
(hybrid) 

3n=90 (90 I) 

— 

-- 

C. indica Fee (aff. in¬ 
termedia) (hybrid) 

3n=90 
(30 11+30 I) 

_— 

— 

C. intermedia var. gla¬ 
bra Ching f. a and f./3. 

o 

CO 

II 

a 

— 

-. 

—var. villosa Ching (?) 

o 

CO 

II 

3 

— 

— 

C. procera (Wall.) Fee 

o 

CO 

II 

£ 

— 

— 

C. intermedia Hieron. 

n=60, 2n=120 

Kurita 

Japan 

C. japonica (Thunb.) 
Diels 

n=60 

Manton & Sledge 
(1954) 


— 

o 

to 

II 

£ 

Kurita 

Japan 


—var. Fauriei (Hieron.) 2 n~ ca 120(0-3011 
Tagawa +60-1201) 


Summary 

Chromosome numbers of two species with one variety of the genus Conio- 
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gramme have been counted. C. intermedia and C. japonica are sexually reproduct¬ 
ing tetraploids. While C. japonica var. Fauriei is a tetraploid hybrid or a tetr- 
aploid of structural hybrid. The present investigations have reconfirmed 
previous data (Manton and Sledge 1954, Mehra and Verma 1960 and Mehra 
1961). The results are summarized in Tab. 1. 

I am grateful to Dr. M. Nishida, Assist. Prof, of Chiba University, for his 
guidance and encouragements. I am also thankful to Dr. H. Ito, Prof, of 
Tokyo University of Education, for the identifications of the materials. 
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PI. IV 



1. Sixty bivalent chromosomes at late diakinesis of Coniogramme intermedia. 2. Approxi¬ 
mately 120 chromosomes in a root-tip cell of C. intermedia. 3. Sixty four young tetrahedral 
spores of C. intermedia. 
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4. Sixty bivalent chromosomes at late diakinesis of C. japonica. 5. Approximately 90 
chromosomes at metaphase of C. japonica var Fauriei. The constitution of these 
chromosomes may be (30 11+90 I). 6. Sixteen abnormal spores of C. japonica var. 

Fauriei. 7. Pseudoamitosis between two daughter nuclei in a spore mother cell of C. 
japonica var. Fauriei. 8. Abnormal dyad of the same species. 9. A triad of the 
same species. 


S. Kurita : Cytotaxonomy of Coniogramme 


